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Climate System
and Global Change
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Climate system— An introduction
Is climate change real?

What changes climate?

Why should we care?

What can we do?
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What changes climate?
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Long-lived Greenhouse Gas

The Kyoto Protocol, the international climate
change agreement, lists six greenhouse gases
(or groups of gases) whose emissions
signatories to the Protocol agree to reduce.

— carbon dioxide (CO,)

methane (CH,)

nitrous oxide (N,O)

sulphur hexafluoride (SF)

hydrofluorocarbons (HFCs)

— perfluorocarbons (PFCs)
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Short-lived greenhouse gas

* Water vapor

— Troposphere water vapor is the most potent and abundant
greenhouse gas in Earth’s atmosphere. However, its
concentration is controlled primarily by the rate of evaporation
from the oceans and transpiration from plants, rather than by
human activities, and water vapor molecules only remain in the
atmosphere for a few days on average. Thus, changes in water
vapor are considered a feedback that amplifies the warming
induced by other climate forcings.

— Stratosphere: Oxidation of CH, can increase the water vapor in
stratosphere.

. 03
— Troposphere: photochemical smog
— Stratosphere: ozone layer depletion

Ozone in the Stratosphere
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Figure source: Synthesis and Assessment Product 2.4, Report by the U.S. Climate Change Science Program and the
Subcommittee on Global Change Research
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Aerosols (# *#)

* Most aerosols (airborne particles and droplets), such as
sulfate (SO4), cool the planet by reflecting sunlight
back to space. Some aerosols also cool the Earth
indirectly by increasing the amount of sunlight reflected
by clouds. Human activities, such as industrial
processes, produce many different kinds of aerosols.
The total cooling that these aerosols produce is one of
the greatest remaining uncertainties in understanding
present and future climate change.

* Black carbon particles or “soot,” produced when
fossil fuels or vegetation are burned, generally have a
warming effect because they absorb incoming solar
radiation. Black carbon particles settling on snow or ice
are a particularly potent warmer.

Deforestation and Land use changes

» Deforestation and other changes in land use can change
the surface albedo and modify the amount of sunlight
reflected back to space from the Earth’s surface.

* Changes in land use can lead to positive and negative
climate forcing locally, but the net global effect of albedo
change is a slight cooling.
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In Numbers

ECOIOg |Ca| footp“ nts Global footprint of selected nations

Global hectares

. . per person

Ecological footprints measure the
resources used to support our lifestyle South Africa
and compare our resource use to what Democratic Republic of Congo
is sustainable, considering the
carrying capacity of the planet. This Japan
method uses land as a measure Lol
needed to support lifestyle. A

. . Denmark

sustainable lifestyle would mean each Rerrenth
person on Earth using about 1.8
global hectares. Uruguay

At present, our lifestyles are not Haiti
sustainable. In 2010 alone, on
average, we were each using 2.7 United States

global hectares. This is a global HSNiee

average, though, a_nd it is not the United Arab Emirates
same for all countries. A

(Footprint for nations, Global Footprint Network)

E In Numbers
Carbon footprints (tons CO, per person)

Carbon footprints

Carbon footprints show our impact Bnizeg ﬁ_tat%s gos.s
H o nite: ingaom -
on global warming by calculating the cChina e
greenhouse gases (GHGSs) that our India 1.2
lifestyle produces in a year, Bangladesh 0.3

(Human Development Report UNDF, 2007)

measured as tons of carbon dioxide
equivalents (CO,e). There are many
online carbon calculators, each
designed for a specific type of
person in a specific type of climate
and lifestyle. The Best Foot Forward The Stern Review on the economics of
ecological footprint calculator allows climate change claims 5 gigatons of CO,e

Taiwan -- 11.53 tons CO.e per person (2008)

you to play with the settings to can be sustainably absorbed by the planet
quickly see how your lifestyle has an  each year. Given the present population of
impact on your ecological and 6.6 billion people, that means our fair

carbon footprints. share is about 750kg of emissions each,

per year. The global average, however, is
currently 2 tons per person per year, more
than double the fair share.
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(United Nations Framework Convention on Climate Change, UNFCCC)

199257 9p > 2 RES T THEARF R RSN, > 301994
E3T Q1P Az vk o B AR A RIS @I 2N 0 fe LSS R )
Whiz2 Qi kil R0 FELREA 5o 199524 0 F 58
7 R (COPD) et Bt 7> 3B BT AT- Mgl > Pt 3

s f B o

REREE
(Kyoto protocol)

19974E12 A{E H A " 5T#HGE S | (Kyoto protocol) » 5361 T3 (BRI
CEER R —BZ)S0E TR HTRRERN HE - Wi =Tt (carbon
market) RN 7 — Bl 2 Ae LA R AY S FH 22 R CE AT -

HUEEUE F 120044211 H 28 HIEAARY » Ay S 5 F %8 T2 LRI E
SRV SRASHIBERL © 2RI > U EEE SRUE R HH AR A T
BB » (BRBIEARAL A TEHOE S - NI - SR LR SRR = RS
HRIER - P ERANSREY - A SRR DR A R -

2016/10/24

17



PAAPMEAF BREBA§
(UNFCCC COP 14)
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Useful Links

BUFERESE(EEFIZE e (IPCC) ¢ http://mww.ipcc.ch/

It & B R EEEERESE A ZI(UNFCCC): http://unfccc.int/2860.php
A R ER AR S5 (UNEP) http://www.unep.org/

1 FR G240 4% (WMO) - http://www.wmo.int/pages/index_en.html

EFIfZE K 224482 (NASA) Climate : http://climate.nasa.gov/

ERFEF AR TS (NOAA) Climate Service : http://iwww.climate.gov/
ERERER#ZE(USEPA )Climate change: http://www.epa.gov/climatechange/
ER S EREBITIETE (USGCRP): http://www.globalchange.gov/
EREHZFFIEE Climate change: http://dels-old.nas.edu/climatechange/
National Academies Press: http://www.nap.edu/

RIRE S EREEEFEE NS http://climate.cier.edu.tw/index.asp
FHREHE :
http://ejournal.stpi.narl.org.tw/NSC _INDEX/Journal/EJ0001/index.html
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